The first line of therapy is simply fluid restriction (1) . Unfortunately, this is often unsuccessful in patients with free access to fluids and thirst is reportedly increased in SIADH (2) . Moreover, it is not feasible for infants for prolonged periods of time, as their caloric intake is directly coupled to milk and thus fluid intake and fluid restriction would lead to starvation. A simple treatment option is the so-called vaptans, which are specific antagonists of the AVPR2 receptor, with tolvaptan providing an orally active form (3) . While tolvaptan has not yet been formally assessed in children, we previously reported its successful use in two infants with chronic SIADH in Acta Paediatrica (4) . A drawback to long-term tolvaptan use is cost, namely £896 for 10 tablets of 15mg each in the UK, and the potential for liver function abnormalities (5) . An alternative treatment option is urea, which leads to osmotic diuresis (6) . Urea is a key constituent of the so-called osmotic load, which are the solutes that need to be cleared by the kidney and thus obligate accompanying water excretion (7) . The main disadvantage of urea supplementation is its foul taste, although mixing it with citrate has been reported to result in better acceptance by patients (8) . Here we report on the successful use of urea treatment in our previously reported child with chronic SIADH (4) at the age of 16 months. The boy has a congenital form of chronic SIADH associated with an ectopic posterior pituitary. He had been successfully This article is protected by copyright. All rights reserved. www.nutricionmedica.com).
He was electively admitted at the age of 15 months so that his treatment could be converted from tolvaptan to urea. The pertinent data are given in Table 1 . First we established the persistence of SIADH by withdrawing tolvaptan, which led to a recurrence of hyponatraemia (126mmol/l) within two days. Urea was initially commenced at 1g/kg/day, divided into two doses. There was a small increase in plasma sodium to 128mmol/l after two doses and to 129mmol/l after a total of four doses.
The frequency of dosing was subsequently increased to three times a day, providing a total of 1.5g/kg/day. The following day, after three doses, the boy's plasma sodium had increased to 136mmol/l. Initially, the patient had difficulties in tolerating the urea and vomited after every dose, but this improved when we minimised the volume in which the contents of the sachets were dissolved. The parents eventually identified a way to make it palatable for him by dissolving the contents of the sachet in 5ml of fruit puree, instead of the 100ml of water recommended by the manufacturer. They then split the resultant volume, of approximately 20ml, into four doses. Since the start of urea treatment, our patient has remained well. As expected, his plasma urea level has increased from around 1-5mmol/l on tolvaptan to 8-10mmol/l with urea supplementation. His plasma creatinine has remained unchanged, at around 20mol/l. This article is protected by copyright. All rights reserved. Urea has been extensively described as an inexpensive and safe treatment option for adults with chronic SIADH (9) . A prospective long-term study showed similar efficacy for urea and vaptans in the long-term treatment of hyponatraemia secondary to SIADH (6) . Within the peadiatric population, its effectiveness has only been detailed in case reports (10, 11) . However, those studies seem promising and also reported the successful treatment of hyponatraemia in children with chronic SIADH.
The reported difficulties in taking urea due to its unpalatable taste and potential purgative effects were also clearly observed in our patient, even though the formulation that was provided was already mixed with citrate and flavourings. Nevertheless, with persistence and some experimentation with the preparation, the patient learned to accept the supplementation and now tolerates it without any difficulties. Based on the current dose of urea, his annual treatment cost is approximately £500, which compares favourably to tolvaptan, at £16,350 per year. The tolvaptan cost had already been reduced by splitting the 15mg tablet in half to provide dosing for two days, a process not recommended by the manufacturer. Using a new tablet each day would obviously have doubled the cost to £32,700 per year.
An alternative to urea and tolvaptan would have been no treatment at all and to just accept hyponatraemia. We had repeatedly stopped tolvaptan treatment to assess for ongoing SIADH in this patient. Each time, his plasma sodium settled around 126-130 mmol/l. Chronic hyponatraemia in adults has been associated with impaired psychomotor function (12) ) and even osteoporosis (13) .
Obviously, this is difficult to assess in infants, but neither the parents nor the medical personnel noted an apparent difference in the child's behaviour when he was hyponatraemic. Some patients may have a better tolerance for hyponatraemia and we previously reported the case of a London taxi driver, who had no apparent dysfunction despite presumably having lifelong hyponatraemia (14) . Given the inexpensive and benign treatment we have achieved with urea, we have opted to continue with this for the time being.
This article is protected by copyright. All rights reserved.
In conclusion, this case study shows how we achieved successful treatment of chronic hyponatraemia with urea in an infant. Urea should be considered as an alternative and inexpensive treatment option to vaptans in children with chronic SIADH. Note recurrence of hyponatraemia after withdrawal of tolvaptan, associated with increased urine osmolality, reflecting persistent SIADH. Plasma sodium levels normalised again with urea supplementation. ND: not determined.
